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BLOW-OUT PREVENTION MECHANISM FOR WINDOWS 

FIELD OF THE INVENTION 

The present invention relates to windows, and 
more particularly to windows having a feature preventing 
them from blowing outward during extreme storms . 
BACKGROUND OF THE INVENTION 

Exterior windows mounted in the walls of a 
commercial or residential building are typically provided 
to maintain a weather tight barrier against wind and 
rain. Windows also allow for a view of the exterior and 
the transmission of light, and preferably have the 
capability of being opened for ventilation during 
favorable conditions. If the window does not form an 
effective weather barrier, there may be damage to the 
building and/or harm to the occupants during foul 
weather. In extreme storm conditions, there is the 
potential for significant damage to the building from 
poorly sealed windows. Such damage may occur during 
hurricanes, tornadoes, or particularly severe 
thunderstorms. For example, in south Florida and along 
the Gulf Coast, hurricanes occur regularly. 

In a strong storm, an exterior window may be 
subject to winds in excess of 100 mph (160 kph) . Wind 
loading can be sustained, e.g., continuing for 
significant periods of time, or can occur in gusts and 
ripples. To withstand such loading, structures require 
both static and dynamic strength and resilience. 

Conventional windows for commercial and 
residential buildings generally have not been designed to 
withstand and/or resist the extremes of weather 
conditions. When subjected to high winds and debris, 
windows have failed or blown out, allowing weather and 
debris to invade the building, potentially resulting in 
structural damage due to the breach of structural 
integrity. 


There therefore exists a need for an improved 
window construction that better resists the potential for 
window failure in the event of extreme weather, but that 
does not interfere with the normal operation of the 
5 window. Preferably such improved window construction 
will be readily manufactured without an undue increase in 
the cost of manufacture . 
SUMMARY OF THE INVENTION 

The present invention addresses these needs. 

10 One embodiment of the present invention 

provides a window assembly including a window frame 
having a pair of frame side portions connected to a pair 
of frame end portions, and at least one sash having a 
sash frame including a pair of end rails and a pair of 

15 side rails interconnecting the end rails. The sash is 
movable in a plane within the window frame between a 
closed position in which one of its end rails is adjacent 
one of the frame end portions, and an open position in 
which the one end rail is spaced from the one frame end 

2 0 portion. A first member having an inner surface facing 
in a first direction transverse to the plane projects 
from the one frame end portion toward the one end rail. 
A second member having an outer surface facing in a 
direction opposite the first direction projects from the 

2 5 one end rail toward the one frame end portion. In the 

closed position of the sash, the first and second members 
are positioned adjacent one another with the inner 
surface of the first member confronting the outer surface 
of the second member so as to prevent movement of the 

3 0 sash in the second direction. 

The first member may consist of a rib 
projecting from the frame end portion continuously from 
one frame side portion to the other frame side portion. 
Alternatively, the first member may consist of a 
3 5 plurality of structures projecting at spaced intervals 
from the frame end portion. Similarly, the second member 
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may consist of a rib projecting from the end rail 
continuously from one side rail to the other side rail, 
or of a plurality of structures projecting at spaced 
intervals from the end rail . Where both the first member 
5 and the second member include structures arranged at 
spaced intervals, the respective spaced intervals 
preferably correspond to one another. 

In another embodiment of the present invention, 
a projecting member may project from the one frame end 

10 portion toward the one end rail, and a recess may be 
formed in the one end rail and be sized and shaped for 
receiving the projecting member in the closed position of 
the sash. Alternatively, the projecting member may 
project from the one end rail toward the one frame end 

15 portion, and the recess may be formed in the one frame 
end portion and be sized and shaped for receiving the 
projecting member in the closed position of the sash. 

The projecting member may consist of a 
continuous rib or of a plurality of structures projecting 

2 0 at spaced intervals from one another. The recess also 
may be in the form of a continuous channel or, where the 
projecting member consists of a plurality of spaced 
projecting structures, the recess may consist of a 
plurality of recessed portions spaced from one another at 

2 5 intervals corresponding to the intervals between the 

projecting structures, with each recessed portion being 
sized and shaped for receiving a corresponding projecting 
structure in the closed position of the window. 
BRIEF DESCRIPTION OF THE DRAWINGS 

3 0 A more complete appreciation of the subject 

matter of the present invention and the various 
advantages thereof can be realized by reference to the 
following detailed description in which reference is made 
to the accompanying drawings in which: 
3 5 Figure 1 is a front elevational view of a 

window assembly in accordance with the present invention; 
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Figure 2 is a schematic side cross -sectional 
view of the window assembly of Figure 1 in the closed 
position; 

Figure 3 is a schematic side cross -sectional 
5 view of the window assembly of Figure 1 in the open 
position; and 

Figure 4 is a schematic partial side cross- 
sectional view of an alternate embodiment of a window 
assembly in accordance with the present invention in the 
10 closed position. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The present invention is described in the 
following in connection with window assemblies of the 
type commonly used in residential buildings. Such 
15 assemblies generally include either one sash or a pair of 
sashes which are slidable vertically from a closed 
position to an open position to create an opening between 
the interior and exterior of the building. It will be 
appreciated, however, that the present invention is not 

2 0 limited to such window assemblies, but may also be used 

in connection with windows having horizontally slidable 
components, skylights which may be slidably opened, 
sliding doors and the like. 

A window assembly 10 in accordance with the 
25 present invention is shown in Figure l. The various 
components of window assembly 10 (other than the 
transparent window panels and hardware) may be made from 
wood, aluminum, polymers, polymer-clad wood, or other 
materials having structural strength and resistance to 

3 0 environmental exposure. In a preferred arrangement, the 

components of window assembly 10 may be formed from 
extruded polyvinyl chloride . 

Referring to Figure 1, window assembly 10 
includes a frame 12 having a pair of side or jamb members 
35 14 and 16 connected at one end to a head member 18 and at 
an opposite end to a sill member 20. Frame 12 is 
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subdivided horizontally by a meeting rail 22 (Figure 2) 
fixedly connected between jamb members 14 and 16. A 
flange 24 may project outwardly along the perimeter of 
frame 12 for securing the window assembly to a building 
5 or other structure . 

Mounted within frame 12 are two glass units, a 
fixed upper unit 2 8 and a lower unit or sash 32 which is 
slidable within channels (not shown) in jamb members 14 
and 16 of frame 12 (upper and lower being relative to the 

10 positions shown in Figure 1) . Upper unit 2 8 includes a 
panel of glazing 3 0 held in place between jamb members 14 
and 16 , head member 18 and meeting rail 22. Sash 32 
includes a panel of glazing 34 held within a sash frame 
36 defined by spaced side rails or stiles 21 and 23 , a 

15 top rail 50 and a bottom rail 52. Glazings 30 and 34 may 
consist of any transparent or translucent panel, 
typically formed from glass or plaster, which allows 
light to pass therethrough. Glazings 3 0 and 34 may be 
formed from a single panel or from two or more panels 

2 0 assembled to form an insulating space therebetween. 

Glazing 34 is mounted within sash 32 so as to 
be movably carried by sash frame 3 6 between open and 
closed positions of window assembly 10. In that regard, 
bottom rail 52 may include a lip 54 projecting toward the 

2 5 interior of the building to serve as an operating handle 

for raising and lowering sash 32. A pivotable latch 56 
on top rail 50 may cooperate with a mating element 58 on 
meeting rail 22 to lock sash 32 in the closed position, 
as is well known in the art. A flexible strip 40 may be 

3 0 provided along the bottom edge of bottom rail 52 to 

produce a seal to prevent air and water from infiltrating 
between the bottom rail and sill member 2 0 of frame 12 in 
the closed position of sash 32. 

Optionally, upper unit 28 and sash 32 each may 
35 include an artificial muntin 38 to create in the glazing 
the appearance of individual glass panes. Where the 
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glazing consists of a single glass panel, muntins 38 
would ordinarily be assembled on the outdoor side 
thereof. Where the glazing consists of a pair of glass 
panels separated by an insulating space, muntins 3 8 may 
5 be assembled in the space between the panels. 

The general arrangement of a fixed upper unit 
2 8 and a movable sash 32 is referred to in the window art 
as a single hung window. A double hung window includes 
movable upper and lower sashes. The window assembly 10 

10 of the present invention may also be double hung, a 
single hung arrangement being shown for exemplary 
purposes only and not by way of limitation. 

Sash 32 may be mounted to frame 12 so as to be 
pivotable about an axis extending parallel to top rail 50 

15 and bottom rail 52 in order to make the normally exterior 
side of the sash accessible for cleaning and maintenance 
from the interior side of the window. In accordance with 
such feature, which is generally known in the art, each 
stile of sash 32 near the bottom end thereof may include 

2 0 a sash guide/pivot pin apparatus (not shown) that 

cooperates with a sash balance assembly (not shown) 
slidably assembled in jamb members 14 and 16. Similarly, 
each stile of sash 32 near the top end thereof may 
include a retractable sash guide and tilt release 
25 structure (not shown) which engages within the channels 
in jamb members 14 and 16. Retraction of the sash guide 
and tilt release structures towards the center of top 
rail 50 releases them from the frame channels, allowing 
the top of sash 32 to pivot inwardly (the outward-to- 

3 0 inward direction being right to left in Figure 2) about 

the sash guide/pivot pin apparatus at the bottom of the 
sash. In a double -hung window arrangement, both sashes 
may be pivotable for convenient cleaning and maintenance. 
This feature is well known in the art and may be 
35 incorporated along with the storm-resistant features of 
the present invention. 
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Figure 2 is a side cross -sectional view through 
window assembly 10 and shows that movable sash 3 2 moves 
in a vertical plane spaced inwardly relative to a plane 
extending through fixed upper unit 28. 
5 The blowout prevention feature of the present 

invention may be found in the provision of a rib 60 
projecting downwardly along the length of bottom rail 52 
of sash 32 . With window assembly 10 in the closed 
position, rib 60 cooperates with a rib 62 projecting 

10 upwardly along the length of sill member 2 0 to prevent 
the blowout of sash 32. Thus, as shown in Figure 2, in 
the closed position of sash 32, rib 60 lies adjacent the 
side of rib 62 facing the interior of the building. 
Therefore, upon the exertion of a force tending to pull 

15 sash 32 outwardly, rib 60 will contact rib 62, preventing 
the bottom of sash 32 from moving transversely to its 
sliding plane in a direction away from the interior of 
the building. It will be appreciated, of course, that 
meeting rail 22, being fixedly secured to frame 12, will 

2 0 prevent top rail 50 of sash 32 from moving outwardly in 

the same transverse direction. 

Ribs 60 and 62 need not extend continuously 
along the entire lengths of bottom rail 52 and sill 
member 20, respectively, in order to accomplish their 
25 blowout prevention function. Thus, rib 6 0 may be 
continuous and rib 62 may be in the form of a plurality 
of rib segments or other structures projecting upwardly 
at intervals along the length of sill member 2 0 between 
jamb members 14 and 16. Alternatively, rib 62 may be 

3 0 continuous and rib 60 may be in the form of a plurality 

of rib segments or other structures projecting downwardly 
at intervals along the length of bottom rail 52 between 
stiles 21 and 23. In a still further embodiment, both 
rib 60 and rib 62 may be in the form of a plurality of 
3 5 discrete rib segments or other structures which are 
positioned at corresponding locations along the length of 
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bottom rail 52 and sill member 20, respectively, such 
that these structures may cooperate with one another to 
prevent sash 32 from blowing outwardly during extreme 
weather conditions. 
5 Figure 3 is a side cross -sectional view through 

window assembly 10 with sash 32 in an open position. As 
can be seen, when sash 32 is raised vertically away from 
sill member 20 to an open position, rib 60 no longer lies 
adjacent to rib 62 and the blowout prevention feature of 
10 the present invention is inoperative. Accordingly, sash 
32 must be in the closed position shown in Figure 2, or 
substantially in the closed position, in order for the 
blowout prevention feature of the present invention to 
operate . 

15 Although the blowout prevention feature of the 

present invention has been described above in connection 
with a single -hung window having a fixed upper glass unit 
and a movable lower sash, it will be appreciated that the 
invention can readily be incorporated in single-hung 

2 0 windows having a fixed lower glass unit and a movable 

upper sash. In such embodiments, the top rail of the 
movable sash would have a continuous rib or a plurality 
of rib segments or other structures projecting upwardly 
therefrom, and head member 18 of frame 12 would have a 
25 continuous rib or a plurality of rib segments or other 
structures projecting downwardly at intervals along the 
length thereof so as to lie outwardly adjacent the rib 
projecting from the top rail of the movable sash. In the 
closed position of the movable sash, the arrangement of 

3 0 these ribs adjacent to one another would prevent the 

movable sash from blowing outwardly as a result of 
extreme weather conditions. Of course, in double-hung 
windows having movable upper and lower sashes, the 
blowout prevention features of the present invention may 
3 5 be incorporated in both the lower movable sash and the 
upper movable sash. 
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Figure 4 illustrates an alternate embodiment of 
the blowout prevention feature in accordance with the 
present invention. In this embodiment, rather than 
having an upwardly projecting rib 62, sill member 20 
5 includes a channel 72 formed along its length. Channel 
72 is sized to receive a rib 70 projecting downwardly 
along the length of bottom rail 52. Rib 70 is similar to 
rib 60 described above, but projects a greater distance 
from the bottom of bottom rail 52 so as to lie within 

10 channel 72 when sash 32 is in the closed position. As 
with the embodiment of Figure 3, channel 72 may extend 
continuously along the length of sill member 2 0 and rib 
70 may extend continuously along the length of bottom 
rail 52. Alternatively, channel 72 may extend 

15 continuously along the length of sill member 2 0 and rib 
70 may be in the form of a plurality of rib segments or 
other structures projecting downwardly at intervals along 
the length of bottom rail 52 between stiles 21 and 23. 
In yet another arrangement, rib 7 0 may be in the form of 

2 0 a plurality of rib segments or other structures 

projecting downwardly at intervals along the length of 
bottom rail 52, and channel 72 may be in the form of a 
plurality of channel segments or recesses formed at 
corresponding intervals along the length of sill member 
25 20. The plurality of downwardly projecting structures 70 
would engage within the corresponding channel segments or 
recesses 72 when sash 32 is in the closed position, 
thereby preventing the sash from blowing outwardly in 
extreme weather conditions. In still further 

3 0 embodiments, the positions of rib or rib segments 70 and 

channel or channel segments 72 may be reversed, with the 
rib or rib segments 70 extending along the length of sill 
membe r 2 0 and the channe 1 or channe 1 s egment s 72 
extending along the bottom of bottom rail 52 . It will be 
3 5 appreciated, of course, that the foregoing embodiments 
incorporating a continuous channel or a plurality of 
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channel segments 72 may be used in other window 
assemblies, including window assemblies having a movable 
upper sash and double-hung window assemblies having 
movable upper and lower sashes . 
5 Although the invention herein has been 

described with reference to particular embodiments, it is 
to be understood that these embodiments are merely 
illustrative of the principles and applications of the 
present invention. It is therefore to be understood that 
10 numerous modifications may be made to the illustrative 
embodiments and that other arrangements may be devised 
without departing from the spirit and scope of the 
present invention as defined by the appended claims. 
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I CLAIM: 

A window assembly, comprising 
a window frame including a pair of frame 
side portions connected to a pair of frame end portions; 
5 at least one sash having a sash frame 

including a pair of end rails and a pair of side rails 
interconnecting said end rails, said at least one sash 
being movable in a plane within said window frame between 
a closed position in which one of said end rails is 
10 adjacent one of said frame end portions, and an open 
position in which said one of said end rails is spaced 
from said one of said frame end portions; 

a first member projecting from said one of 
said frame end portions toward said one of said end 
15 rails, said first member having an inner surface facing 
in a first direction transverse to said plane; 

a second member projecting from said one 
of said end rails toward said one of said frame end 
portions, said second member having an outer surface 
2 0 facing in a second direction opposite said first 
direction; 

said first and second members being 
positioned adjacent one another in said closed position 
of said at least one sash with said inner surface of said 

2 5 first member confronting said outer surface of said 

second member so as to prevent movement of said at least 
one sash in said second direction. 

2. The window assembly as claimed in claim 1, 
wherein said first member comprises a rib projecting from 

3 0 said one of said frame end portions. 

3. The window assembly as claimed in claim 2, 
wherein said rib projects from said one of said frame end 
portions continuously from one of said frame side 
portions to the other one of said frame side portions. 

3 5 4. The window assembly as claimed in claim 3, 

wherein said second member comprises a plurality of 
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structures projecting at spaced intervals from said one 
of said end rails. 

5. The window assembly as claimed in claim 3, 
wherein said second member comprises a rib projecting 

5 from said one of said end rails continuously from one of 
said side rails to the other one of said side rails. 

6. The window assembly as claimed in claim 1, 
wherein said first member comprises a plurality of 
structures projecting at spaced intervals from said one 

10 of said frame end portions. 

7. The window assembly as claimed in claim 1, 
wherein said second member comprises a rib projecting 
from said one of said end rails. 

8. The window assembly as claimed in claim 7, 
15 wherein said rib projects from said one of said end rails 

continuously from one of said side rails to the other one 
of said side rails. 

9. The window assembly as claimed in claim 8, 
wherein said first member comprises a plurality of 

2 0 structures projecting at spaced intervals from said one 

of said frame end portions. 

10. The window assembly as claimed in claim 1, 
wherein said second member comprises a plurality of 
structures projecting at first spaced intervals from said 

25 one of said end rails. 

11. The window assembly as claimed in claim 
10, wherein said first member comprises a plurality of 
structures projecting at second spaced intervals from 
said one of said frame end portions, said second spaced 

3 0 intervals corresponding to said first spaced intervals. 

J^. A window assembly, comprising 

a window frame including a pair of frame 
side portions connected to a pair of frame end portions; 

at least one sash having a sash frame 
3 5 including a pair of end rails and a pair of side rails 
interconnecting said end rails, said at least one sash 
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being movable in a plane within said window frame between 
a closed position in which one of said end rails is 
adjacent one of said frame end portions, and an open 
position in which said one of said end rails is spaced 
5 from said one of said frame end portions; 

a projecting member projecting from said 
one of said frame end portions toward said one of said 
end rails; and 

a recess formed in said one of said end 
10 rails and being sized and shaped for receiving said 
projecting member in said closed position of said at 
least one sash. 

13 . The window assembly as claimed in claim 

12, wherein said projecting member comprises a rib 
15 projecting from said one of said frame end portions. 

14 . The window assembly as claimed in claim 

13, wherein said rib projects from said one of said frame 
end portions continuously from one of said frame side 
portions to the other one of said frame side portions. 

2 0 15. The window assembly as claimed in claim 

14, wherein said recess comprises a channel extending 
continuously in said one of said end rails from one of 
said side rails to the other one of said side rails. 

16. The window assembly as claimed in claim 
25 12, wherein said projecting member comprises a plurality 

of structures projecting at spaced intervals from said 
one of said frame end portions. 

17. The window assembly as claimed in claim 
16, wherein said recess comprises a channel extending 

3 0 continuously in said one of said end rails from one of 

said side rails to the other one of side rails. 

18. The window assembly as claimed in claim 
12, wherein said projecting member comprises a plurality 
of structures projecting at first spaced intervals from 

35 said one of said frame end portions, and said recess 
comprises a plurality of recessed portions formed at 
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second spaced intervals in said one of said end rails, 
said second spaced intervals corresponding to said first 
spaced intervals, each one of said plurality of recessed 
portions being sized and shaped for receiving a 
corresponding one of said plurality of projecting 
structures in said closed position of said at least one 
sash. 

A window assembly, comprising 
a window frame including a pair of frame 
10 side portions connected to a pair of frame end portions; 

at least one sash having a sash frame 
including a pair of end rails and a pair of side rails 
interconnecting said end rails, said at least one sash 
being movable in a plane within said window frame between 
15 a closed position in which one of said end rails is 
adjacent one of said frame end portions, and an open 
position in which said one of said end rails is spaced 
from said one of said frame end portions; 

a projecting member projecting from said 
2 0 one of said end rails toward said one of said frame end 
portions; and 

a recess formed in said one of said frame 
end portions and being sized and shaped for receiving 
said projecting member in said closed position of said at 
25 least one sash. 

20. The window assembly as claimed in claim 
19, wherein said projecting member comprises a rib 
projecting from said one of said end rails. 

21. The window assembly as claimed in claim 
30 20, wherein said rib projects from said one of said end 

rails continuously from one of said side rails to the 
other one of said side rails. 

22 . The window assembly as claimed in claim 
21, wherein said recess comprises a channel extending 

35 continuously in said one of said frame end portions from 
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one of said frame side portions to the other one of said 
frame side portions. 

23. The window assembly as claimed in claim 
19 , wherein said projecting member comprises a plurality 

5 of structures projecting at spaced intervals from said 
one of said end rails. 

24. The window assembly as claimed in claim 
23 , wherein said recess comprises a channel extending 
continuously in said one of said frame end portions from 

10 one of said frame side portions to the other one of said 
frame side portions. 

25. The window assembly as claimed in claim 
19, wherein said projecting member comprises a plurality 
of structures projecting at first spaced intervals from 

15 said one of said end rails, and said recess comprises a 
plurality of recessed portions formed at second spaced 
intervals in said one of said frame end portions, said 
second spaced intervals corresponding to said first 
spaced intervals, each one of said plurality of recessed 

20 portions being sized and shaped for receiving a 
corresponding one of said plurality of projecting 
structures in said closed position of said at least one 
sash. 
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ABSTRACT OF THE DISCLOSURE 

A storm-resistant window includes a mechanism 
for preventing the blowout of a movable sash when wind 
pressure pulls the sash outwardly. In a single hung 
5 window having a slidable lower sash, the mechanism 
consists of a first rib projecting downwardly from the 
bottom rail of the lower sash and a second rib projecting 
upwardly from the top of the sill member of the window 
frame. In a closed position of the window, the first rib 

10 lies inwardly adjacent the second rib such that, if wind 
pressure pulls the movable sash outwardly, the first rib 
will contact the second rib, preventing the bottom rail 
of the movable sash from moving outwardly. In an 
alternate embodiment, one of the ribs may be replaced 

15 with a channel, so that the remaining rib is received in 
the channel in the closed position of the window. 

177279 l.DOC 
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U.S. Parent Application Serial Number: Parent Filing Date: Parent Patent No.: 

U.S. Parent Application Serial Number: Parent Filing Date: Parent Patent No.: 

PCT Parent Number: Parent Filing Date: 

LISTING OF US APPLICATIONS CONTINUED ON PAGE 3 HEREOF: □ YES [g| NO 

POWER OF ATTORNEY: As a named inventor, I hereby appoint the following registered practitioner(s) to prosecute this application and to 
transact all business in the Patent and Trademark Office connected therewith. 


Lawrence I. Lemer, Reg. No. 19,516; Sidney David, Reg. No. 22,768; Joseph S. Littenberg, Reg. No. 20,832; Arnold H. Krumholz, Reg. No. 25,428; William L Mentlik, Reg. No. 27,108; John R. 
Nelson, Reg. No. 26,573; Roy H. Wepner, Reg. No. 28,350; Stephen B. Goldman, Reg. No. 28,512; Paul H. Kochanski, Reg. No. 29,660; Marcus J. Millet, Reg. No. 28,241; Bruce H. Sates, Reg. 
No. 32,793; Daniel H. Bobis, Reg. No. 16,694; Keith E. Gilman, Reg. No. 32,137; Robert B. Cohen, Reg. No. 32,768; Arnold B. Dompien, Reg. No. 29,736; Michael H Teschner, Reg. No. 32,862; 
Gregory S. Gewirtz, Reg. No. 36,522; Jonathan A. David, Reg. No. 36,494, Shawn P. Foley, Reg. No. 33,071 ; Thomas M. Pahsi, Reg. No. 36,629; John P. Matdjian, Reg. No. 41 ,967; Kimberiy V. 
Rugger, Reg. No. 43,612; Jason I. Garbell, Reg. No. 44,116; Renee M. Robeson, Reg. No. 41,777; Raymond W. Augustin, Reg. No. 28,588; Harvey L. Cohen, Reg. No. 28,365. 


SEND CORRESPONDENCE TO: 

DIRECT TELEPHONE CALLS TO: 

LERNER, DAVID, LITTENBERG, 

(name and telephone number) 

KRUMHOLZ & MENTLIK, LLP 


600 South Avenue West 

ROBERT B. COHEN 

Westfield, New Jersey 07090 

(908)654-5000 Fax: (908)654-7866 


DECLARATION — Page 2 attorney docket no. silverline 3.0-003 

I hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and belief are 
believed to be true; and further, that these statements were made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and that such willful false statements may 
jeopardize the validity of the application or any patent issued thereon. 



Full name of sole or first inventor (gjfven/^ame, family name): ^mhur Silverman 


^J^iJoCtM r-^Xe yf/f/$\^LC< Date 


Inventor's signature (j^^\J&(s(4/\^ ^>^M^ A t^/P / H^^^ 
Residence: 22 Rockage Road, Warren, NJ 07059 Citizenship: U.S.A. 

Post Office Address: 22 Rockage Road, Warren, NJ 07059 

Full name of second joint inventor, if any (given name, family name) 

Second Inventor's signature Date 

Residence: Citizenship: 
Post Office Address: 

Full name of third joint inventor, if any (given name, family name): 

Third Inventor's signature Date 

Residence: Citizenship: 
Post Office Address: 

Bill name of fourth joint inventor, if any (given name, family name): 

fourth Inventor's signature Date 

SSsidence: Citizenship: 
Jpst Office Address: 

iull name of fifth joint inventor (given name, family name): 

fifth Inventor's signature Date 

fesidence: Citizenship: 
fj&st Office Address: 

Will name of sixth joint inventor, if any (given name, family name): 

sSlkth Inventor's signature Date 

Residence: Citizenship: 
Post Office Address: 

Full name of seventh joint inventor, if any (given name, family name): 

Seventh Inventor's signature Date 

Residence: Citizenship: 
Post Office Address: 

Full name of eighth joint inventor, if any (given name, family name): 

Eighth Inventor's signature Date 

Residence: Citizenship: 
Post Office Address: 

□ Additional inventors are being named on separately numbered sheets attached hereto. 
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